The effects of nutrient intake and insemination of gilts at first versus third oestrus on the in vitro development of preimplantation pig embryos were investigated. Standard 
Introduction
Prenatal mortality accounts for a 35-45% loss of offspring in swine, and the largest percentage loss occurs during early embryonic development (Pope and First, 1985) . Gilts mated at first oestrus show lower ovulation rates (Robertson et ah, 1951 ; Anderson and Einarsson, 1980; Paterson and Lindsay, 1980; Archibong et ah, 1987) and greater embryonic mortality (Warnick et ah, 1951; MacPherson et ah, 1977; Young and King, 1981; Archibong et ah, 1987) than gilts inseminated at a later oestrus. Furthermore, embryos collected from gilts inseminated at first oestrus show reduced in vitro development compared with embryos collected from the same gilts at third oestrus (Menino et ah, 1989) . There is some evidence that uteri from gilts at first oestrus are less developed than those from gilts at third oestrus (Murray and Grifo, 1976 (Anderson, 1978; Pope and First, 1985; Dziuk, 1987; Blair et ah, 1994) . Blair et al. (1994) reported that increased embryonic survival and decreased embryonic diversity in pigs may be associated with a closer synchrony between the onset of oestrus, the peak in oestradiol concentration and the LH surge. Furthermore, embryonic development is asynchronous within pig and sheep litters (Anderson, 1978; Wilmut and Sales, 1981) , and some embryonic death may be due to secretion of oestrogens by more advanced conceptuses (Pope and First, 1985; Dziuk, 1987 
Embryo recovery
Gilts were artificially inseminated with fresh semen pooled from two boars at 0 and 12 h after detection of oestrus. At 36^18 h after detection of oestrus, gilts were anaesthetized with a combination of 10 ml acepromazine and 40 ml ketamine i.m., and their reproductive tracts were exposed. The local anaesthetic, lidocaine (25 ml), was also applied along the incision area. Ovaries were inspected to confirm the gilts were at first oestrus, and the number of ovulations was recorded. Embryos were collected by flushing the oviducts and uteri with Whitten's medium (Whitten and Biggers, 1968) (Fig. 2) (Fig. 3) . However, when culture was initiated at the two-to four-cell stage, a higher percentage of embryos from the 3A animals reached the expanded blastocyst stage (41.3%) than those from animals in treatments 1A (20.3%) or 3R (21.2%) (Fig. 4) (1980) reported that a high energy intake during pig rearing generally increased embryonic mortality. In addition, although nutritional flushing of gilts for 5 days before insemination increased ovulation rate, it appeared to have no effect on the number of embryos remaining viable at day 25 of gestation (Emerson and Henricks, 1977 (Anderson, 1978; Pope and First, 1985; Dziuk, 1987; Blair ef ah, 1994) . Embryonic growth is asynchronous in pig litters (Anderson, 1978) , and some mortality may be attributed to oestrogen secretion by developmentally advanced embryos (Pope and First, 1985; Dziuk, 1987 
